This paper provides sectoral evidence that sheds new light on the current debate regarding the sources of growth of the East Asian miracle. We test both the productivity-driven and endowment-driven hypotheses using Hong Kong's sectoral data. The results show that most of the growth of the services sector is driven by the rapidly-accumulating capital endowments, and not by productivity growth. In addition, productivity growth in the manufacturing sector is also unimpressive. The manufacturing sector is revealed to be more labor intensive and it's growth is hindered by the reallocation of resources into the services sector as a result of the growth of capital endowments and imports. Overall, sectoral evidence supports the endowment-driven hypothesis.
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Introduction
The history-defying growth of the four East Asian newly industrialized economies (NIEs) in the past three decades has fascinated economists and policy makers around the world. After more than a decade of extensive research based on the aggregate statistics of the economies, the literature has offered two hypotheses regarding the "economic miracle": the productivity-driven and the endowments-driven hypotheses. To date, there is still an ongoing debate regarding which of the two is the more important source of growth of these economies. The goal of this paper is to provide consistent sectoral evidence that may substantiate or invalidate these aggregate findings, and to shed new light on the debate.
The productivity-driven hypothesis originated from the new growth theory, which emphasizes the role of productivity growth. Lucas (1988) introduces the effect of trade on productivity growth through a learning-by-doing mechanism. He proposes that the growth of the East Asian NIEs is a result of productivity growth, which in turn is due to the production experience accumulated in the export markets. Subsequent papers by Young (1991) and Lucas (1993) explore the growth effects of trade in a similar way. Thus, this school postulates that the growth of the four East Asian NIEs is a result of productivity growth that is associated with export growth.
To provide a theory of sustainable long-run growth that is consistent with the empirical findings, Findlay (1996) and Ventura (1997) formalize the endowment-driven hypothesis. Ventura shows that in a general equilibrium setting, a small open economy can sustain high growth through the Rybczynski effects of factor accumulation. Given that factor prices are equalized through the free trading of goods, when an economy experiences growth in a factor, say capital, the capitalintensive industries in the economy will grow at the expense of the noncapital-intensive industries.
Reallocation of resources across sectors makes it possible to defy diminishing returns to factor accumulation as long as the economy is not completely specialized. Thus, for this school, the East Asian miracle is driven by the rapid growth of factor endowments sustained by international trade, and it can continue as long as the economies remain small and open.
In terms of empirical evidence, there is overwhelming support for the endowment-driven hypothesis. Using aggregate (primal) growth accounting techniques to infer the growth of primal total factor productivity (TFP), Young (1992 Young ( , 1995 shows that most of the gross domestic product (GDP) growth of the NIEs could be explained by their aggregate capital accumulation, such that there is little sign of productivity growth in these economies. Young's results are supported by many papers, including Kim and Lau (1994) , Krugman (1994) , Collins and Bosworth (1996) , and Kohli (1997) .
It is only recently that the productivity-driven hypothesis has been resurrected by Hsieh (1999 Hsieh ( , 2002 . Hsieh derives the implied (dual) productivity growth of the four East Asian NIEs based on the market factor returns in these economies. He shows that the dual TFP growth is in general higher than the primal TFP growth by 1 to 2 percentage points in these economies, depending on the various measures of rate of returns to capital investment. The difference is especially large for Singapore, which may have inflated aggregate capital investment data in its national accounts and caused a smaller primal TFP growth. Hsieh attributes the discrepancy between the primal and dual TFP growth rates to data issues. So far, this is the only piece of evidence that supports the productivity-driven story.
The central idea of this paper is simple: If the contribution of productivity is indeed large at the aggregate level, then we should find high productivity growth in the industries in the economy.
Conversely, if industry data show that most of the industry growth could be explained by the growth of the aggregate endowments, then it would be consistent with an endowment-driven growth hypothesis at the aggregate level.
To give some structure to the idea, we use a translog production-based GDP function approach similar to Kohli (1991 Kohli ( , 1997 and Harrigan (1997) . We show that the contribution of an aggregate endowment in GDP is correlated to the industry Rybczynski elasticity, which measures the percentage change of each industry output due to 1 percent increase in that aggregate endowment. On the other hand, the aggregate contribution of productivity is correlated to industry productivity growth. In both cases, the degree of correlation depends on the output share of the industry in GDP.
We study the manufacturing and services industries of Hong Kong, which together cover more than 99 percent of the economy, from 1984 to 1997. 3 During that period, the GDP of Hong Kong jumped fivefold, and the aggregate capital stock more than doubled. 4 At the same time, output share of manufacturing in GDP dropped from 60 to 18 percent, share of import in GDP increased by nearly 40 percent. The services sector, the remaining majority of the economy, was growing at an average rate of 17 percent annually. A finding of a large and positive Rybczynski elasticity of the services sector with respect to capital and a low productivity growth in the manufacturing sector would be sufficient to reject the productivity-driven hypothesis in favor of the endowment-driven hypothesis at the aggregate level. 5 The results of our empirical analysis show that the services sector is indeed the more capitalintensive sector, which benefited tremendously from the rapidly-growing capital endowment of the economy. The estimated Rybczynski elasticity shows that for every 1 percent increase in the capital endowment, output of the services sector increases by more than 2.4 percent. Given that the average annual growth rate of capital endowment is nearly 8 percent, it fully explains all of the output growth of the services sector in the sample period. Thus, even though the regression results indicate that productivity elasticity of the services sector is positive and significant, given such a large endowment effect, the role of productivity in the services sector is negligible. On the one hand, productivity growth in the manufacturing sector is also found to be minimum -an average 3 There are insignificant amounts of agriculture and fishing activities in Hong Kong. 4 The labor force of Hong Kong increased by only 20 percent during that period. 5 Given that the services' share is growing when the aggregate capital endowment is increasing, a positive Rybczynski elasticity of capital in the services sector would be consistent with the endowment-driven story at the aggregate level. However, a positive Rybczynski elasticity of capital in the growing sector is not sufficient to lead to an aggregate finding of endowment-driven growth, unless there is no sign of any industries' productivity growth in the economy. To put it differently, if the Rybczynski elasticity of the services sector with respect to capital is not only positive, it is large enough that most of the growth of the services sector is explained by the growing endowment and leaves little sign of productivity growth, then to support the productivity-driven hypothesis at the aggregate level it would be necessary for the manufacturing sector to have high productivity growth. of 0.6 percent annually. The manufacturing sector is revealed to be more labor intensive. Its output growth is predominantly hindered by the reallocation of production factors into the services sector as a result of the growth of the aggregate capital endowments and imports. 6 Combining a large and positive Rybczynski elasticity of the services sector with respect to the growing capital endowment with a lackluster productivity growth in the manufacturing sector, this paper concludes that there is sufficient sectoral evidence to reject the productivity-driven hypothesis in favor of the endowment-driven hypothesis at the aggregate level in Hong Kong. The results are robust to the possible endogeneity of industry productivity and the aggregate capital endowment. This paper is organized as follows. A production-based GDP function that includes imports is derived in Section 2. Empirical specification utilizing a translog function is developed in Section 3. The relationships between aggregate growth accounting and sectoral elasticities are presented in Section 4. The data set used for the empirical analysis is shown in Section 5. The estimations and results are discussed in Section 6. Robustness checks of the estimation are provided in Section 7.
The conclusion is presented in Section 8.
Theoretical Model: A General Equilibrium Setting
Consider a neoclassical small open economy with fixed aggregate factor supplies, constant returns to scale production technology, and perfectly competitive goods and factor markets. This economy has two main sectors, manufacturing and services; together there are N industries. Each industry n produces only one good (y n ) from primary factors (v n ) and intermediate materials (Z n ) .
Intermediate materials are sourced both domestically and from overseas. There are I kinds of primary factor in the economy. In each period t the production of each industry n is subjected to a Hicks-neutral productivity progress, A nt . The GDP of the economy is equal to the total output of the industry minus the value of imports, p Mt M t . Given aggregate primary factor endowments (v), the productivity level, and import and export prices, the general equilibrium of this small open economy is obtained by reallocating resources to maximize its GDP, subject to all the production and resources constraints:
where for simplicity of presentation, we treat the negative of import demand as the (N + 1)th output supply of the economy and let
The assumption of constant returns to scale in production functions ensures that the second order sufficient conditions for maximization hold. Hence the solution to the first order conditions imply that GDP is a function of the prices of domestic output and imports, the sectoral productivity, and the aggregate endowments:
where * denotes the optimum. A t is a diagonal matrix that defines the level of productivity of the economy, and p t is the price vector of the economy. 7 The second order sufficient conditions also imply that GDP * is convex in p t , and A t . 8
7 The GDP function presented in Equation (2) incorporates two GDP function models developed in Kohli (1991 Kohli ( , 1997 and Harrigan (1997) . Kohli (1991) shows that the import price is important in explaining the expenditure-based GDP function, and we can derive import demand from the GDP function. Harrigan (1997) introduces productivity into the production-based GDP function by recognizing the multiplicative nature of prices and productivity in the revenue function. This enables him to model productivity empirically, in a similar way as prices. Thus the current GDP model includes the possible terms of trade effect or import competition faced by domestic industries, as well as possible efficiency gain due to the relocation of the aggregate resources as a response to sectoral productivity shocks. 8 Notice that with the assumption of a small open economy, pt is exogenous and is fixed in the world market. In the context of a large economy, p t would depend on domestic output and would not enter the GDP function.
By the envelope theorem, the output supply of industry equals the gradient of GDP * with respect to own price, and import demand equals the negative of the gradient:
Define the share of the output of industry n in GDP as s nt = p nt y nt GDPt , then by construction, the sum of all the industry's shares will be greater than 1, and the share of imports will be negative.
By Equation (3) it can be shown that the share of output of industry n in GDP is the elasticity of GDP * with respect to its price:
In addition, given the multiplicative nature of prices and productivity, for every industry n, the elasticities of GDP with respect to p nt and A nt equalize:
In other words, the share of industry n also equals the elasticity of GDP with respect to productivity of n.
Hence in this general equilibrium framework, the share of industry n in GDP depends not only on its own price and productivity, but also on the prices of all other goods, their productivity, and the aggregate endowments of the economy.
With a similar method, we can also show that the share of factor i in total value added equals the elasticity of total value added with respect to the quantity of i :
Our ultimate objective is to estimate the contributions of productivity and factor endowments to output growth of the industries. One method would be to estimate the elasticities of output with respect to productivity and factor endowments, and use the estimated elasticities to construct the corresponding contributions.
Specifically, for every industry n and m, y * nt = s * nt GDP * pnt
, and
. Given the shares of n and m, the elasticity of n's output with respect to the productivity of m, ε A nmt , is a linear function of the partial effect,
Similarly, for every industry n and factor i, the factor elasticity of n with respect to i, ε f nit , is also linear in the partial effect
The factor elasticity is known as the Rybczynski elasticity in the literature.
Finally, it can be shown that own price elasticity of each industry equals its own productivity elasticity minus 1, while cross price elasticity of each industry equals its corresponding cross productivity elasticity:
Thus, our empirical strategy would be first to estimate the partial effects of productivity and factor endowments on the output shares, namely
. Subsequently, we will construct the elasticities using the corresponding estimated partial effects and shares, according to Equations (7) and (8). Finally, for every industry n, output growth is decomposed as follows:
Empirical Specification
To implement the model empirically, let us assume that GDP * (p t A t , v t ) is a translog function of productivity, prices, and factor endowments, with productivity and prices of goods entering multiplicatively. Let n and m be the indices for industries and i and j be the indices for factors:
with the usual symmetry and homogeneity restrictions:
Thus, the share of industry n in total value added can be derived as the elasticity of GDP * with respect to p nt based on Equation (10) and the above restrictions:
with a nm and c ni representing the partial effects of productivity and factor endowments on output shares,
, respectively. In other words, for every industry n, m, and factor i, we can estimate the partial effects, a nm and c ni , by regressing output share of n on the levels of productivity, price indices, and factor endowments, as shown in Equation (13).
However, two obvious problems are associated with the estimation of Equation (13) . The first problem is the non-stationarity of the level of productivity and prices, which causes the ordinary least squares (OLS) estimates to be inefficient, as shown in Keller and Pedroni (1999) . The second problem is the lack of randomness of the model: With full information on the economy, Equation
(13) presents a complete model with no error term. Nevertheless, given that neither reliable data on productivity nor prices of the services sector are easily available or constructible, empirically it is impossible to have a full set of productivity and prices for all the industries in both the manufacturing and services sectors to implement Equation (13) . By excluding prices and productivity of the services sector from Equation (13) , we introduce randomness to the model. On the other hand, given that the partial effects, a nm , and c ni , are invariant over time, we can get around the non-stationarity problem by taking the first difference of Equation (13) .
Specifically, let the industry index for the services sector be n = 1. In order to capture the highly non-stationary property of the level of productivity and price, we assume the log level of the product of the productivity and the price of the service sectors follows a random walk with drift:
Then by separating the services sector from the first summation of Equation (13), we have:
with its first difference as
where a n = a n1 γ, u nt = a n1 u t , and the variablex t denotes the growth rate of x. 9 Equation (15) shows that for every industry n, m, and factor i, the change in share of industry n, ds * n , depends on the growth rates of productivity,Â mt , output prices,p mt , and factor endowments,v it , as well as an industry fixed effect, a n . Equation (15) can be further simplified by utilizing the dual definition of TFP,
9 Specifically,x t ≡ ln x t − ln x t−1 .
whereŵ mt denotes the weighted average of the growth rates of input prices. 10 We can therefore rewrite Equation (15) as
Thus the change in share of industry n depends on the weighted averages of the growth rates of input prices of all industries and the growth rates of factor endowments. Equation (18) will form the basis of our estimation for a nm and c ni , ∀n, m, i.
For every industry n, m, and factor i, the estimated productivity elasticity and the factor elasticity are respectively
Multisector Aggregate Growth Accounting
Equations (19) and (20) allow us to reinterpret the traditional aggregate growth accounting as the output share weighted average of the sectoral productivity and Rybczynski elasticities:
In other words, the aggregate factor share equals the average Rybczynski elasticity of the economy, and the industry share equals the average productivity (price) elasticity.
10 For example, if there are only four kinds of inputs, namely labor (L) , capital (K) , domestic materials (D) , and imported materials (M ) , with input prices equal to w, r, p D , and p M respectively, then
For the case of import,ŵ kt =p kt since A kt is assumed to be 1.
It could be shown that under such a specification, the growth rate of GDP consists of the following terms:
where the first summation captures both the domestic price effect and the terms of trade effect a la Kohli (1997) . Utilizing the average elasticity interpretation of industry and factor shares, we conclude that the growth rate of GDP depends on the growth rates of industry prices, industry productivity, and aggregate factor endowments. The contribution of these determinants depends on the average productivity and Rybczynski elasticities across all sectors.
Finally, according to this interpretation, the endowment-driven hypothesis is correct if the majority sector of the economy has a large positive Rybczynski elasticity with respect to the fast-growing endowment and has little productivity growth. Similarly, the productivity-driven hypothesis is correct if the majority sector has large productivity growth and has small or negative
Rybczynski elasticity with respect to the fast-growing endowment.
Data
We aggregate the 26 industries in Hong Kong's manufacturing sector into five major manufacturing industries. Together with imports and the services sector, there are a total of seven aggregate industries. On the other hand, we only consider two types of primary aggregate factors, namely labor and capital. Both labor and capital are homogeneous inputs. Evidence of import competition is clearly demonstrated by the growth rate of imports and the change in the import share in GDP. While the value of manufacturing imported materials is dropping due to the decline in manufacturing output, the imports as a whole is certainly getting larger. In other words, we expect to see a lot of negative effects on the manufacturing industries coming from imports.
Finally, the growth rate of productivity of the manufacturing sector shows sign of declining. This is also true at an industry level for machinery and electronics and for miscellaneous manufactures.
Estimations and Results
Equation (23) shows a system of seven equations, and Equation (24) presents the 21 restrictions.
For each equation, the dependent variable is the change in share of output in GDP, with u n being the industry-specific error term. Notice that we are not imposing restrictions on the homogeneity in prices in the system, as we do not have a complete set of prices.
Right-hand side variables for each equation include the weighted averages of the growth rates of input prices of all the five industries plus import price, and the growth rates of the two aggregate factor endowments. Given that the dependent variable is the change in share of output of one of the seven industries in the sector for each equation, the error terms of the equations will be correlated by construction. Hence the proper way to implement the empirical model will be to estimate it as a system of six equations using iterative seemingly unrelated regressions. 11 Given that the estimates are neutral to the dropping equation, without further complication, we choose to drop the services sector out of our system and will recover its coefficients via symmetry and homogeneity restrictions. Table 3 Table 4 shows the estimated productivity elasticities of the five manufacturing industries, the services sector, and imports. Elasticities for the services sector are obtained by imposing the symmetry and homogeneity restrictions. Each cell shows the percentage change in output of the industry in the column due to a 1 percent change in productivity of the industry in the row. 13 As shown in bold in Table 4 , all of the estimated own productivity elasticities are positive and significant. The range of the estimated own productivity elasticities is between 1.2 and 5.4. In addition, all manufacturing industries have estimated own productivity elasticities that are signifi-11 This is equivalent to estimating a system using maximum likelihood estimators. See Barten (1969) for details. 12 To satisfy convexity of GDP function, all the output supply of the industries should be positively related to own price and negatively related to import price, where import is taken as the intermediate input. Thus it is necessary that all the partial effects on own price be positive and partial effects on import price be negative. 13 For example, a 1 percent increase in productivity in the textile industry causes the output of the chemicals industry to decrease by 1.33 percent. It also leads to a 1.89 percent increase in the output of the machinery and electronics industry.
cantly greater than 1. In other words, for each of the five industries in the manufacturing sector, a 1 percent increase in own productivity will induce more than 1 percent increase in the output of the industry. The productivity elasticity of the services sector is positive but not significantly different from 1. Given that own price elasticity equals own productivity elasticity minus 1, the regression result satisfies the specification of the theoretical model that the own price elasticities should be nonnegative, as shown in Table 5 .
Interestingly enough, imports react positively to productivity growth in the industry, even though the estimated elasticities are less than unity. Thus, when there is technological progress in the manufacturing sector, we would expect to see an increase in import demand. On the other hand, as shown in Table 5 that all of the import price elasticities of the manufacturing industries are negative and significant. For the manufacturing industries, a 1 percent increase in import prices decreases industry output from 3.7 percent to 6.5 percent. For example, from 1984 to 1997, import prices increased by more than 20 percent, and as a result, output dropped by 130 percent in the miscellaneous manufactures industry. Thus the rising imports in the sample period have produced some huge negative effects on the output of the manufacturing industries. Table 6 presents the estimated factor elasticities. These elasticities are also known as the Rybczynski elasticities, which measure growth of output due to the growth of the aggregate factor endowments in an economy. Each cell shows the percentage change in output of the industry in the column due to a 1 percent growth of the factor in the row.
According to Table 6 , the estimated Rybczynski elasticity with respect to aggregate capital of the services sector is positive and statistically significant. In other words, the services sector is revealed to be capital intensive. For every 1 percent increase in the aggregate capital endowments, output of the services sector increases by 2.4 percent. Given that, from 1984 to 1997, the average annual growth rate of Hong Kong's aggregate capital endowments is nearly 8 percent, this would cause the output of the services sector to increase by more than 18 percent annually. Thus, accumulation of capital endowments alone can explain all of the services sector's growth, leaving no room for productivity growth in the sector.
On the other hand, most of the manufacturing industries are revealed to be labor intensive, with positive Rybczynski elasticities with respect to aggregate labor endowment and negative Rybczynski elasticities with respect to capital endowment. However, with the exception of the miscellaneous manufactures industry, the elasticities are not precisely estimated. One possibility is that given that most of the manufacturing industries have a concurrent decline in output over the sample period, these elasticities are likely to be highly correlated, which make it difficult to estimate each individual elasticity precisely. Nevertheless, given the strong positive Rybczynski elasticity with respect to aggregate capital of the services sector, it is safe to infer that overall the manufacturing sector is revealed to be labor intensive.
A labor intensive manufacturing sector would have benefitted from the increase in the aggregate labor endowment. However, given that the average growth rate of the aggregate labor endowment is only 1.6 percent annually, it helps little in offsetting the negative effect of the faster cumulating aggregate capital on the manufacturing industries. Resources are moving into the services sector from the manufacturing sector as a result of the changes in the mix of aggregate endowments which push the economy to be more capital abundance.
Overall, the estimated productivity, prices and factor elasticities suggest that the growth of the capital intensive services sector is mainly driven by the growth of the aggregate capital endowment, while the growth of the labor intensive manufacturing sector is mainly hindered by the reallocation of resources into the services sector as a result of the growth of the aggregate capital endowment and the rising imports.
We also perform some specification tests on the regression results. All of the industries satisfy the homogeneity hypothesis, which implies that the constant returns to scale assumption is not rejected by the data. On the other hand, none of the industries satisfies the symmetry hypothesis. 14 However, it is not unusual for such regularity conditions to fail in this type of model, and it 14 Detailed results on the specification tests are available upon request.
is necessary to impose such restrictions for the estimation to conform to the model. Failure in symmetry restriction could be due to the fact that the sizes of the industries are quite different, ranging from 2 percent of GDP to 112 percent of GDP (including import). Harrigan (1997) has similar findings in the system of equations of the OECD countries.
Robustness Checks

Endogeneity of TFP
There are at least two reasons why the sectoral growth rates of TFP and the contemporary regression errors could be correlated and cause the estimates to be biased. The first has to do with the measurement of TFP, and the second reason is due to econometric issues associating with the fixity of some inputs. Both of these issues will overestimate the industry productivity growth, leading to underestimation of the productivity elasticities.
Specifically, the value of total industry output is used to construct the share of industry in GDP and its changes. On the other hand, by invoking the dual definition of TFP, according to Equation
(16) , we use data on total cost to construct the growth rate of industry TFP. With the assumption of perfect competition, value of total output equals total cost. Hence we may have mechanically introduced a spurious correlation between the dependent variable and the growth rates of industry productivity.
In addition, if there is fixity of some inputs in the short run, then a sectoral-specific shock will affect the sector's share in GDP and the measured sectoral TFP concurrently. This is similar to the classical econometric problem of estimating a production function.
We use the lagged growth rate of the industry TFP as an instrumental variable to get around the potential endogeneity issue of the current-period industry TFP growth. As a results, we use the full information maximum likelihood estimation to fit the above system of equations. While the point estimates of the regression are slightly different, they do not significantly alter the industry productivity and Rybczynski elasticities. Correcting for endogeneity of productivity raises the services sector productivity elasticity from 1.17 to 1.18. We maintain the earlier results that growing capital endowment is the main driving force behind the growth of the services sector, while the manufacturing industries are hurt by the reallocation of resources into the services sector due to capital accumulation and import competition. 15
Endogeneity of the Aggregate Capital Endowment
Hong Kong is one of the world's most open economies, not just in terms of movement of goods and services but also in terms of movement of capital, both inward and outward. As such, the aggregate capital stock of the economy could be a result of investors' response to the different rate of returns across countries, as well as across industries. Specifically, a growing sector of a booming economy provides investors with a higher expected rate of return in the future and further attracts investment and causes the aggregate capital endowment to grow. This situation would lead to an overestimation of the Rybczynski elasticity of the growing industry.
While the standard H-O model and Rybczynski theorem call for aggregate capital endowment to be exogenous, with the free trade of goods and services, returns to factors are nevertheless equalized across countries and sectors. Thus, we could use interest rates as an instrument of the aggregate capital stock, which would capture the exogenous movement of capital due to changes in interest rates that are not related to specific industries. A full information maximum likelihood estimation, with the best lending rate of Hong Kong used as the instrument for the aggregate capital endowment is performed. Once again, while the point estimates are slightly different from those in Table 3 , they do not change the industry productivity and Rybczynski elasticities significantly. Correcting for the endogeneity of the aggregate capital endowment reduces the Rybczynski elasticity of the services sector with respect to capital from 2.42 to 2.38. We maintain that the growth of the services sector is predominantly due to the growth of the aggregate capital endowment. 16
Concluding Remarks
This paper sets out to find sectoral evidence that may substantiate the existing aggregate findings in the literature regarding the relative importance of productivity and endowments in the growth of Hong Kong.
Under a general equilibrium framework of a production-based GDP function approach, this paper links the contributions of aggregate productivity and endowments to industry-level productivity and Rybczynski elasticities. Given the drastic cumulation of aggregate capital stock, a finding of a large Rybczynski elasticity of the majority sectors with respect to capital would be consistent with the endowment-driven hypothesis. On the other hand, if most of the growth of the majority sectors could be explained by factors other than productivity, then it would be inconsistent with the aggregate productivity driven hypothesis.
The results of an iterative seemingly unrelated regression indicate that most of the growth of the services sector is driven by the rapidly-accumulating capital endowments, and not by productivity growth. In addition, productivity growth in the manufacturing sector is also unimpressive. The manufacturing sector is revealed to be more labor intensive and it's growth is hindered by the reallocation of its production factors into the services sector as a result of the growth of capital endowments and imports. Overall, sectoral evidence supports the endowment-driven hypothesis.
The results are robust to the corrections of endogeneity of industry productivity and aggregate capital endowment.
In terms of relevancy to the trade literature, this paper is the first to estimate the sectoral Rybczynski elasticities and relate them to the aggregate growth of a small open economy. In terms of relevancy to the growth literature, the sectoral evidence of this paper substantiates those existing endowment-driven findings which so far have been mainly focused on the aggregate statistics. 
number of persons engaged (L nt ), compensation of employees (w nt L nt ), gross addition to fixed assets value of investment: p I t I nt .
Hong Kong Annual Digest of Statistics also provides data necessary for the construction of the aggregate factor endowments, which include labor force (L t ) and gross domestic fixed capital formation (value of aggregate investment: p I t I t ).
Finally, the Census and Statistics Department of Hong Kong collected detailed Hong Kong trade
data at a commodity level from 1984 to 1998. 17 This data set provides us with information on the value and quantity of import and export by commodities, year, and country of origin/consignment.
Given the highly disaggregate nature of the data, it is possible to construct unit value of import and export by industry. Because trade statistics begin in 1984 and the industry data end in 1997, this determined the time dimension of this paper.
A2 Capital Stock and Factor Shares
Both industry and aggregate real investments are inferred by deflating the value of investment by the appropriate GDP deflator of gross domestic fixed capital formation. Capital input is then compiled using the perpetual inventory method from real investment,
with the assumption that we correctly specify some base year level of capital stock, K n0 . Fortunately, the 1976 Survey of Industrial Production publishes the book value of all assets by industry.
Taking 1976 as our base year, we compile industry-level capital stock by Equation (25) , at a fixed depreciation rate of 10 percent. Log difference of industry capital stock gives us the growth rate of industry capital input.
There are no published data for the aggregate capital stock in the base year. However, aggregate investment series is available since 1972. We take 1972 as the base year to compile aggregate capital stock. Given the high growth rate of aggregate investment, any underestimation at the beginning of the series would not be significant for the later years, when we want to construct the growth rate of aggregate capital stock, as we need only the growth rates of aggregate capital after 1984 for regression purposes.
There are no published data on the shares of labor and capital in GDP of Hong Kong. Labor share in GDP is constructed as a weighted average of industry's labor shares, with the share of each industry in GDP as the weight, and capital share in GDP is constructed as 1 minus the labor share:
Industries included in the construction of aggregate labor share are manufacturing, wholesale and retail trades, restaurants and hotels, transport and related services, storage, communication,
financing and business services sectors, banking and insurance industries. All these industries together account for more than 80 percent of the economy.
A3 Export and Import Prices
Export prices are constructed using Tornqvist price index from the unit value of export commodities:
where i n = 1, ..., I nt is the group of common export commodities between year t and t − 1 in industry n, andθ int is the average share of commodity i n in the the total value of export of industry n between year t and t − 1. 18
Thus for every year and industry, we need to first identify the group of common export commodities between last and current year, then construct the share of each commodity in the group of common commodities for each of the two years, and take the average of the shares to obtainθ int .
Average share,θ int , is the weight used to construct the change in export price of industry n from the change in log unit value of the commodities. In short, the change in industry price equals the weighted average of the change in log unit value of the commodities in the industry. Import prices are constructed in the same way.
There are three different commodity classifications used from 1984 to 1997. Commodities were classified under 6 digits SITC revision 2 for 1984 , 6 digits SITC revision 3 for 1992 -1993 , and 8 digits HS for 1994 -1998 . We first tried to match up the commodities under different classifications by the appropriate concordances. However, the generated price indices presented big swings in 1992 and 1994, which showed that the matching process was not successful. As such, in order to minimize the noise in the data, changes in price of the industry for these two years were interpolated from the rest of the years. Finally, with the help of a SITC to SIC concordance, all the commodities are aggregated using the Equation (27) to construct industry-level export price indices. 19
A4 Domestic versus Imported Materials
To infer the values of domestic and imported materials from the value of total materials purchased, we need to refer to the input-output tables of Hong Kong, which detail the composition of imported and domestic materials by industry over time. Unfortunately, there is no frequent publication of Hong Kong input-output tables other than those compiled by GTAP in 1995. 20 There are two ways we can make use of the information provided from the input- output table   of We use the expenditure shares to construct the growth rates of total domestic materials, with the assumption that growth rate of each type of domestic materials equals the growth rate of total domestic sales of the industry in which the materials are originated. 22 Growth rate of the share of domestic materials in total materials is calculated as the difference between the growth rates of total domestic materials p D nt D nt and total materials p Z nt Z nt . Share of domestic materials in total materials is constructed by compiling change in share of domestic materials, and the share of imported materials in total materials is 1 minus the share of domestic materials:
21 Detailed data on the expenditure shares are available upon request. 22 Domestic sales of industry n is the difference between total output and exports. The productivity elasticity of industry n with respect to industry k equals the share of industry k plus the ratio of the corresponding estimated cross partial effect to the share of industry n. *, **, and *** indicate significance at 90%, 95%, and 99% confidence levels respectively. 1% increase in productivity in: All the cross price elasticities equal to the corresponding cross productivity elasticities, while the own price elasticities equals to own productivity elasticities minus one. *, **, and *** indicate significance at 90%, 95%, and 99% confidence levels respectively. Note: Standard errors are in parentheses. The factor elasticity of industry n with respect to factor m equals the share of factor m plus the ratio of the corresponding estimated partial effect and the share of industry n. *, **, and *** indicate significance at 90%, 95%, and 99% confidence levels respectively.
1% increase in price in:
1% change in:
